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(54) PHOTOVOLTAIC DEVICE AND ITS FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lessen defects of adhesion and the dispersion 
of initial series resistances by winding a collecting electrode round a projection 
provided on a metal board, applying pressure and deforming it after that, and 
joining the collecting electrode to the metal board by heating. 
SOLUTION: Tabs 502 and a minus electrode 503 of hard copper are provided. 
Covered wires are stretched as a collecting electrode 504 between both tabs 
502 in such a way as to be put within an effective area by wire wrapping. The 
pins of the tabs are bent, and attached by using an application device. And 
adhesion by heat and pressure is performed by the use of a heater, to cause 
the collecting electrode 504 to adhere to the tabs and the cell surfaces of a 
solar cell board 501, and a triple cell thirty centimeters square is manufactured. 
That is a photovoltaic device is formed by winding collecting electrode 504 
round a projection provided on a metal board, and applying pressure and 
deforming the projection after that to join the collecting electrode 504 to the 
metal board. By adopting this forming method, it becomes possible to obtain photovoltaic divices having 
excellent characteristics and high reliability too. 
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»j<D^h*«_h©iag(c-r.5 c iw* b < , msam 

[0 08 5]Jfe, UtS*Stt«*S9©®<fc#J#:/P ^ 
d'-fV^T*- F*>e>&'5J&£«c«:. HiilET'n ? £> v 

■fb3-if-5.Ci*W*L.l,». E^iL-rttB!(fSS* 
0. lkg/cm'*e.l. Okg/cm'AijiMt* 

tf^^«c®{bS{eS-ffT«:^iJ©^ti©^f-3T. g» 
[0 08 6] Sfc. *^«±fe7nbft:*^Stfe«^© 

[0 08 7] (Tc^m^^i^^sS) *^Bjtc^s 

[0 6 8 8 ] fltlEEfri L/Ttt, *7*{CgW6nitb->*5 
61. Okj/cm'WStfeS. 

[0089] o-tw. tieamswnc!)!! 

a ^ ^ v F ©«giSSJWJb©?aS«: tS«x 



(8) 
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m%tt§mmmicim-rzmic, m&<z.mtsitxt> 
too9o] miem&moyytAMM<Dmm#®*tc\t 

zct#&£ i> < . mtmmmK mtLxm&mmm 
[oo9i] mimmmmwmitm&^n ^-/v io 

r«0. lkg/cm'*6 1. Ok&/cm l *5<ff^-C 

[00 92] ItB, &#JBift-SliriBt6« 

BjW*-j b^JVbH^y'x&Hit. *McJ:»)tWfc3iir 20 
^^fi2{C^$1±SC<h#M£U>#. S*Bf{c«Jl 

cD^<D*tfo-c, B8^fc»n&«tj:?>8Mfc3-eTfc,ft 
[0 0 93] $/c. ifBJC^U/cASillMy 

[0 0 94] 30 

fc<fc 13 isffi $ ft -S fe ©-c« ten . 

[00 95 ] (ggJfeM 1 ) #0|-Ctt. 02(b) (Ctt?L 

[0096] jam*. &ffl(ommmm<D&mjmz > 

t^Oibfc. 40 

[0097] ( 1 ) msm 1 0 2 4fsst5fca©ii 

t4Jg*ffl«. ^©cfc^tcf^SfLfc, 01«c. i§5PJ<fcbT 
is?U-^*1}-S>2. 5 g£#ffcJ=^>x-^fECCA*X 
fc. S2K, SWttt«9U*>«BB*2 2. Og, S 
V7x^=^i/«Jli2. Og*. *HK'*-*JK«CJnit>K 
-^5^t?+^f^L,^. gt3{C. mimtU-C^Uy 
*-fV2/T*-M. 1 g&. ^1^3**7 *tf-Xl 0 

^©— ;Xf4&#0. 05ymO*-i)<>^7?J'2. 

5 g^fjlBigMiCjEinAft:. 50 
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[0 09 8] ( 2 ) £Lh©tm*8t\l/fci' x - f«* 

*#ffi««ffiwtt»-w> h • ^x-#tc-c 1 onsfa^ 

if 7 * fcf - X£IR 0 IfcUfc. RaiffttSHHnoT^tt-T- 
SSISlfciC5i|i*Il(im-Cib-5i'i: 1 <*W>b^x- 

#-©^b (3 tc tr-x 5 fuzm^x b\siWi<Di&$k-c$> -3 

[0099] ( 3 ) mm^wm*m?mm<D& 
mmi\gkftx$>zum. 16 0-c, b#rb 3 0 ^tifts 

-€-©«:Stgt5i:^iJ^b/c<fcC6, 0. 5Qcm-e 
[ 0 1 0 0 ] JUT-Ctt. m3K.7TkVtcffiM<D'7J-rz2- 

M3oo^t, tesei 0 2*^-rs^tc-o 

[0101] (4) jgQIBl/y-Jt'3 0 1 CC^JlO^i' 
3 0 7 y-Jl/*K«L. ##^0 'Jwl/3 1 0 

[0102] ^il£K«4 0 m/m i nXffimmm& 2 
sec. 306 ©SMi 1 2 0 'Ci U 5 0{c# 

1 5 0 (im*62 0 0 /im*T?*JlR^flH>fc. f(ia , 7 

#&T-2>. SSJBi 0 2©J¥3«^2 0 u m"C. 3- 
h UftJSJH ( 1 0 Omg^^ftifJ) *>6JU?©^'7^ + 
W±0. 5 ymJyrtK^So-rL^. 
[0103] HTTtt. 134 < c ) . 
^'J 5- KS*!3 0 cm©^ 1 ; s» FS®*W-T4p i n@ 

v v ■fimiSfDT&i*? r y 3>*^m?&4 0 

[0 10 4] (5) +^icffiy§i. jJt^OfcSUS4 3 0 
B ASS4 0 1 WlmODC^^'? ^StcAtiA g 
S400n m*t«U ^©^Z nO4400n m**S 
l/-CTgR^ffi4 0 2*Ml/ft. S«*m^aiU. 

0 3(C->>J3>1, i J14 0 4KV'J3^?^A 
H. pJ14 0 5(c^yn>S©]lB-C*'hAB*^gS0 
tc. ^OC, il«|tCU-CnJ14 1 3{Ci/ya>ji. i@4 

1 4(C~>t; royji-v^.^AJi. pJ14 1 5(C->>;3> 
»©»T3 F^»*«30gJ£Lfc. E«C. nil42 3. 

iJ14 2 4, pI4 2 5©JTC2/y ^>J1© h v 

WT*aiS*)til4 0 6i LX I TO*BXMU/c, 

[0105] ( 6 ) ^mmmmw.4r 0 1 *. 3 

OcmftT, -fe^WS&SSWsg 0 0 cm* «fcfc&J:5 
(C. Wt^2^=&^^<!:-r5x^^>^-^h<!:Tlj 

^©Enfj« zm t ^SSP^-©S?§*m)g?: b tc . 

(7) E5fC^-ri*J»3. i®iO7-ffXfi5 0 3 
i$^5 02^&. *XSP©IKm?£t*«02 (a) 



(9) 
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fc^T. # :/2 0 3 «;fc®fg?fe*E2 0 1 KMf- ? 
2 0 2-CB£l/ft. ^©f>«7 mmfafiTCfaWi:. 
[0 106J «mm@5 0 4<tl/rBiffBMS'7^-V'l 0 
0 *W^@»rt{Ci^S S «fc 5 (CM* ^5 O20(C7-f + 

(8) *:/©e>2 0 6*112 (b) «C7jVrj:5K:ft 
If. ^FS7n©J!JDJ^g*ffl^Tffi#L/c. EE#tt 1 k g 

[0107] (9) frfe»mmffi5 0 4**^m?fe» : E 
5 0 l©H2;u®*jJ;j>'^^c^#-r-5)?c8?)«:. ^0^© 10 
»^ffl^tttlSffifU I5K7St3 0cmft© 
hy^Ms**fHKLfc. fflflftftfttt. iSS2 0 0U 
B$HJ4 5fj>. BE^lkg/cm'tlft:. 

[0108] (10) C®lffl(Ox>^ a l/-i'a 
>*t(T©«J;^«Ctfofc„ *SliS«5 0 1©±T«C 
^U^-tf^&tfEVASr^IU 3 6(C^O±T«: 

£f»JIU X^S^-^c&AUt. ©K15 0-C-C 
B#^6 0m i n£f$U 5 5 *-^a >£fr-3ft:. 

[0 109]tt±OII(D -Il(10)KiD, 20 
B»<Q*»«ft*S? >-^50 WE» L ft:. 

[0 110] HTCtt. f#6*xftf^4©»Jffi1ftef?fl5fc: 

( a ) S»4©^ftRS8tc fcW -S^EE - SiJ&t#«i*aJ5£ L . 
l/ + >hffitS«5 0 OkQcm'-70 0k Qcm'rt 

(b) AMl. 5^aw^;U©*B5l£^^^ h;b"Cl 0 
0mW/cm J ©#S©&<E«d5§*?@ (HT^- 5 U- 

st-tpwo *m»r*draifc^HneLrjaitM** 30 

JfcAftu ^-©iSS. ^g^&*«9. 0%+0. 0 2%-C 

(c) ^';-X^Jt*SiJ^Lft.iC6. WIW3 2. 
0 Q c m' ~C$>*) BUR fcfflrc* o ft;. 

(d) I -Vft~?tfjE»&6®<D^2 9*tt9 8X 
iS»T?*oft. 

[0111] JttTCtt, »6tl*:«»<c»0-Cff -sfc* 
UH£itgC8 9 1 7©&J|^;fcilS?lfc*S^--;l'©3Sg 

Kifc£5$. rv. ffixtmrm<£&#>*>fttcmMmyj 40 

aSlfcMMffirc * S tli&flSgfc&A 1/ . WE* - 4 0 

•c*>e>+8 5*c (ta>ftfiS8 5%) fcmifsnzv-t * 

¥K)r2%©ffiT#*-3ft-. c©ffiTi*^. WS&sS 
ms^C^-o^fttfOWLft;. . 
[0 112] UfttfoT.. _h^Uft*f!l©J£m^6, * 
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s^s t m e^«ts *»£-r -5 ^^^©^Efc^ri* 

n-5 C <t -3 ft;. 

[0113] ene©i^4©®t£is<j&g*si^ 

tSfcftK, -Ot^ >i/|^?r^Bl7F©^>x^ >^ 
gjLT. ^tf-2 0. oooaf-jfc. 

[0114] ^(c Kn»Ttt<Dtm«mn&iBi«uci/ 
aafesd^tcst i/twc 3 %©er-c* o ^r*aseffci* 

[0115] (Jfctgffl 1 ) *flrtt 06 {C^L/ftiitJ 

[0116] a-Fcw:. *m>msmm<D&0&*&*> 
^m«:uft.*to-csiwrs. 

(1) *:/8 0 4WRflm&ttJlU SSH6024 
7 m mDHHt^lltllkifi 6 0 1 tDfftttfWUiicftilft 
L/. * ^©^'C^T'f-V^-^'e 0 3-tMK±SbOft:. 

(2) *^i^SSE*l^LrC»4fiff{C«8^-^ h 

6 0 5* Fvf-j wAts&it. 
[0117] < 3 ) m-<-z hbwta. <s±»«:^ffl 

*L/ft.. 

(4) ±iaxs (3) rfs&nfcKfsMcato-c. ^sfe^ 
l i|sjfii©^rffirx>*^*u-^a>^foft. 
[0118] a6ojs«. sissed i tmmt t-ft. jy±© 

Ig ( 1 ) ~Ig < 4 ) tc J: D . lawoAWWt^e^a 
-;l/*5 OSflPSUft;. 

[0119] jerrc«. »6nfc«»©tnwBttiMi 

-> V -XgR^^/t £ 1 3 4 0Qc m'iSt*i3fi 
»-C4>oft.. ^(C ^Mft*«r**ft<kC59. 0%± 
0. 0 5%-CS>D«^-^#fe^*>^ft. 

[0120] et"pc«. 9 ^nfc^«:*f vxmmm 1 

tlU«©^ffi1±l^*tfr>ft«. *Z08i|#14fFffitl3«K: 

oft.. 

[0121] s^fc, cn^<otM^awawiaJ*5>B 

ft. *tC. tt»feTlft©K»*»flB4ia«Ki/S»U- 

lcttLX¥%rC 1 5%©ffiT-C&DW;f:Sr#{t#£D-C 
t^c *&. i/y~x«as*iHjeLfctc*. WT1 
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0 1 Qcm'i-Cl^t/TWc. 

[0122] JKJi©fem*>6. tmm i last,? 

coi23] iMhtc-gmwi timmiv>ii&kij>t*. 
a < > mamfisnf-ctt z c t -o fc. 

[0 12 4] (^OT2) *0f-Ctt. H2 (d) (CctL> io 

mmbtc^mmmi <su mum® tor 

[0125] «"PC». *M©11SS©«£*, 
#J@JC tKlitS . 

(1) £ X2 0 3itT^i^M,mx-m2 (c) O2 0 
3 K^»«K»S*llJIl,"Cflil,»fc. 7- ? 5/> ^2 0 

»^>^tf*:/*Bltte*HJeufc. 20 

(2) *WSfi204£t,T. WKtSWtf-f-M 0 4* 
*»ffi»i*3«:tt* Z «£ 5 Ccp* ^2 0 3 IB«: V A -Y? v 

[0126] (3) *7 , ©t'>2 034i2-d(C^t 

1 kg/cm'Ttf^te. 

( 4 ) mmm i tn, ftsa&tttt&2 o a 

[0127] ( 5 ) ±EIfi ( 4 ) rf#^^lfcS^Kc*f 30 

rnmwi ttmtitit. yjb©x@ ( i > ~ 

XH (5) (C<fc«3. R«cp*»«lk*ya-^4 5 0ffl 

[oi28] vcfviz. nhntcm^vvmwmm 

^&8&^**9. 0%±0. 0 5%, i/V-Xffiri&3 0 
Qcm'~35Q cm'T&O , ft*? ftc4*tt*Jf»e.*lfc. 
gfc. I -V*-^*ijE^fe©0#a*»)$»9 4% 40 

[0129] k-fcb. m^tittm^ums 5 -c, ta 
*fs«8 5 %<Dmmr-c 1000 trains orcrn. was 

[0130] bfcj^T. JbML>fc#0tf©*£*#>&. * 
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[0131] UbiS0»2) *WCB. S6{c^U/cite 

[0132] &LTVtt. *0f©4MHtS<D . 

( 1 ) £:/6 0 4«fflK^*^U. 3ft«®&6 0 2% 
7 m mfffll?ir±|5§S?t!2*« 6 0 1 ©W&SSi&hJC^ffifil 

i/. f ^©^r^^h^-^e o 3-c<Sit&ufc„ 

(2) ^i$SSffi^UTl>5g3fOHffli4l 
[0133] ( 3 ) ¥9ttt*fL <RlhJ6K«IWt*^ 
(4) JJBXS (3) r»6tlfc«»«»l/T. %M0f 
fiEWDAtt. USSWl fiUbOII ( 1) - 

it (4) tcj:»). nm>xmw&*v*-*>*5om 

[0134] ETFCtt. f# 6 *l fe^©SJ8MmSWI 

(%km i tpi^ad^fr) KHL-cas^i. sr. 

-> y -X*gfa*M^fc <fcC540Qcm' m%?C& 0 . 

g&3&^*3|c&7c<fct39. 0% 
±0. 0 5%"C*t). MJtf-C&oTc. 
[0 1 3 5 3 «TTtt. »6tifcttl4*aUSE8 5*C» ffl 
StSS8 5 %©tgJgT"C 1 0 0 0 B$flBI*Bl/fc&. VJM 

*». tz«rag«WfcStbrT*rei 5%©{sr-e* 

[0136] Jm±Ofe^6». £t«5M2{CfeW5^^ 
Vtctdfy-Cih Z C L tififrfr -7 ft. 

[01373 ±mLtt9mw2 tmm 2 

ft < . ' Mffit*3WAS7-C$>S C 4 *s^*> -p ft. 
[0 1 3 8 3 

[0 139] IMQ13lcff«AiltcJ:titf. WW 
[02] *^HJk:^S»SSSi^JS«^P>%S^© 
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[05] *j^Klff*id»«»©««*«t^Km^^ 

[06] mMKto&t^-xY*m\i*p&mmma>m 

4 0 7, 504. 602 SltS, 



10 



10 0, 
10 1, 

1 0 2 

2 0 0, 
2 0 1, 
2 0 2 

2 0 3, 

3 0 1 



2 0 4 

3 0 2 

4 00 
4 0 1 



,500 
,501, 

5 02, 6 04 



6 0 1 

$7 



* 3 0 3 
3 0 4 
3 0 5 
3 0 6 
3 0 7 
3 0 8 
30 9 
3 1 0 

3 1 1 

4 0 2 
4 0 3, 
4 0 4, 

4 0 5, 
40 6 

5 0 3 

6 0 3 
6 0 5 



20 



4 13. 423 
4 14. 4 2 4 
4 15. 4 2 5 
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